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$*$ 22 / (Financial Modeling
and Analysis 2010)








: $E[R_{t}]=\mu$ , (2.2)
: $V[R_{t}]= \sum_{k=0}^{p}(\lambda(k))^{2}=:\sigma(0)$ , (2.3)
: $Cov(R_{t}, R_{t-l})=\{\begin{array}{ll}\sum_{k=0}^{p-l}\lambda(l+k)\lambda(k)=:\sigma(l) (l=1, \ldots,p)0 (l=p+1, \ldots)\end{array}$ (2.4)
(2.1)
(2.4) $t$ $l$ (2.1)
ARMA (Hamilton, 1994). (2.1)
$R_{t}=\mu+\epsilon_{t}$ (2.5)
$\epsilon_{t}$ $\epsilon_{t^{\sim}I.I.D}.\mathcal{N}_{1}(0, \sigma(0))$
: $E[R_{t}]=\mu$ , (2.6)
$:V[R_{t}]=\sigma(0)$ , (2.7)





$m_{T}$ $=$ $E[r_{T}]=\mu\cdot$ $T$ . (2.9)
$v_{T}$ $=$ $V[r_{T}]= \sum_{t=1}^{T}\sum_{u=1}^{T}\sigma(t-u)$ . (210)








$t\neq u$ $\sigma(t-u)=\rho\cdot\sigma^{2};t=u$ $\sigma(0)=\sigma^{2}$
(2.10)
$v_{T}(\rho):=\sigma^{2}\cdot T\cdot(1+(T-1)p)=\sigma^{2}(12+132\rho)$ . (2.12)
12 $12+132\rho$
















: $E[R_{t}]=\mu$ , (3.$\cdot$2)
: $V[R_{t}]= \sum_{k=0}^{p}$ A $(k)A’(k)=:\Sigma(0)$ , (3.3)
: $Cov$ ( $R_{t}$ , Rt-l) $=\{\begin{array}{l}\sum_{k=0}^{p-l} A (l+k)A’(k)=:\Sigma(l) (l=1, \ldots,p)(3.4)O (l=p+1, \ldots)\end{array}$
(3.1)
(3.4) $t$ $l$




: $E[R_{t}]=\mu$ , (3.6)
$:V[R_{t}]=\Sigma(0)$ , (3.7)







$D:=\{w_{t}\in \mathbb{R}^{n}|w_{t}’1=1,$ $w_{t}\geq 0\}$ (3.10)
$t$ $R_{t}^{P}$
$R_{t}^{P}=w_{t}’R_{t}=w_{t}’ \mu+w_{t}’\epsilon_{t}=w_{t}’\mu+w_{t}’\sum_{k=0}^{p}\Lambda(k)\tilde{\epsilon}_{t-k}$ (3.11)
(Campbell and Viceira, 2002)
$r_{t}^{P}=(R_{t}^{P})- \frac{1}{2}(R_{t}^{P})^{2}=w_{t}’\mu-\frac{1}{2}w_{t}’\Sigma(0)w_{t}+w_{t}’\epsilon_{t}$ (3.12)
$\tau$ $\tau:=r\frac{t}{L}\rceil(\tau=1, \ldots, \lceil\frac{T}{L}\rceil)$

















Luenberger (1993, 1997) Kelly
(1956)
(Breiman, 1961; Cover and Thomas, 2006).
Hakansson (1971) Roll (1973)
(Thorp, 1971; Patterson 2010).
num\’eraire
( )
(Long, 1990; Platen and Heath, 2006).
(3.14) (3.15)




$m_{\tau}^{S-LMV}$ $=$ $(w_{\tau}’ \mu-\frac{1}{2}w_{\tau}’\Sigma(0)w_{\tau})L$ , (3.16)




















$m_{\tau}^{MV}$ $=$ $w_{\tau}’\mu\cdot L$ , (3.22)
$v_{\tau}^{MV}$ $=$ $w_{\tau}’\Sigma(0)w_{\tau}\cdot$ $L$ . (3.23)
$P^{MV}$
$\tau$ 1 $t(t=L\cdot(\tau-1)+1, \ldots, L\cdot\tau)$
Markowitz
$P^{LMV}$
$maximw_{r}$ize $m_{\tau}^{LMV}:=(w_{\tau}’ \mu-\frac{1}{2}w_{\tau}’\Sigma(0)w_{\tau})\cdot L=m_{\tau}^{MV}-\frac{1}{2}v_{\tau}^{MV}$
$[P^{LMV}]$






$m_{\tau}^{LMV}$ $.=$ $(w_{\tau}’ \mu-\frac{1}{2}w_{\tau}’\Sigma(0)w_{\tau})\cdot L=m_{\tau}^{MV}-\frac{1}{2}v_{\tau}^{MV}$ , (3.25)
$v_{\tau}^{LMV}$ $:=$ $w_{\tau}’\Sigma(0)w_{\tau}\cdot L=v_{\tau}^{MV}$ . (3.26)
$P^{LMV}$
$\tau$
3 3 $\epsilon^{MV},$ $\epsilon^{LMV}$ ,
$\epsilon^{MV}$ 1
( 1) $P^{MV}$ $\epsilon^{MV}$
( 2) $\epsilon^{MV}$ Luenberger







$\epsilon^{S-LMV}$ 3 ( 2)
Konno et al. (1993)
(3.18) $P^{S-LMV}$ $m_{\tau}^{S-LMV}$ $\underline{m}^{LMV}\leq m_{\tau}^{S-LMV}\leq$
$m^{LMV}-$
$\underline{m}^{LMV}$ $=$ $(w_{\tau}^{*\prime} \mu-\frac{1}{2}w_{\tau}^{*\prime}\Sigma(0)w_{\tau}^{*})\cdot L$ ,
$s.t$ . $w_{\tau}^{*}= \arg\min_{w_{\tau}}\{v_{\tau}^{MV}=w_{\tau}’\Sigma(0)w_{\tau}\cdot L|w_{\tau}\in D\}$ (3.27)
$\overline{m}^{LMV}$
$=$ $(\#$ ,
$s.t$ . $w_{\tau}^{\#}= \arg\max_{w_{\tau}}\{$ $m_{\tau}^{LMV}=(w_{\tau}’ \mu-\frac{1}{2}w_{\tau}’\Sigma(0)w_{\tau})\cdot L|w_{\tau}\in D\}$ (3.28)
(3.27) $w_{\tau}^{*}$ (MVP: minimum variance portfolio), (3.28)
$w_{\tau}^{\#}$ (GOP: growth optimal portfolio)
4
(MSCI Japan Net ), (
BPI ), (MSCI Kokusai Net Index, ),
(WGBI Non JPY, ) 4





A: 1971 2 2010 3
154
B: 2008 9 2010 3
A B 2008
2








GOP MVP 1 12
A B 2 3
GOP MVP

















A 4 12 1
1 35 ( )
$\mu$ , $\Sigma(0)$ ,
$\Sigma(t-u)(t>u)$
$V@R_{95\%}$ (41) (4.2) $\alpha=0.05,$ $\Phi^{-1}(0.05)=1.645$ ,
12
$\tilde{r}_{\tau}^{P}=\sum_{t=12(\tau-1)+1}^{12\tau}r_{t}^{P}$
$(\tau=1, \ldots, 35)$ 35 $\{\tilde{r}_{\tau}^{P}\}$ $V@R_{95\%}^{S-LMV}$
$V@R_{95\%}^{LMV}$ $\#$ (S–LMV) $\#(LMV)$
:
$1_{\overline{r}_{\tau}^{P}<V@R_{95\%}^{S-LMV}}=\{\begin{array}{l}1 (\tilde{r}_{\tau}^{P}<V@R_{95\%}^{S-LMV} \text{ } )0(\text{ })\end{array}$
$\#$ (S–LMV) $= \sum_{\tau=1}^{35}1_{\overline{r}_{\tau}^{P}<V@R_{95\%}^{S-L\Lambda 4V}}$ .
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4. $($% $)$ 31.06%
159
2: A GOP MVP 4 $\mu$ ,
$\Sigma(0)$ , $\Sigma(t-u)(t>u)$
60 moving window
W-60, expanding window ALL 3 4
GOP Minimum Variance
$\overline{W-60}$ALL $\overline{W-60}$ALL
( %) 4.78% 4.68% 5.64% 4.91% 6.07% 5.48% 5.91% 5.61%
( %) 4.28% 16. 58% 3. 58% 17.62% 3.96% 3. 52% 3.92% 3.44%
1.12 0.28 1.58 0.28 1.53 1.56 151 163
3: B GOP MVP
GOP Minimum $\vee$ariance
$\overline{W-60}$ALL $\overline{W-60}$ALL
( %) -8.72% -37.44% -0.41% -21.76% 1.56% 0.65% 1.30% 1.46%
( %) 6. 78% 23. 16% 3.33% 22. 79% 2. 15% 2.56% 2.48% 2.25%




–$\grave$ / $\backslash$ $r$’ $W\cdot 60$ ALL $\overline{W40}$ALL
–– –
V@R95% $(\#)$ 1 17 $0$ 16 $0$ 15 $0$ 21
V@R95% $($% $)$ 2.86% 48.57% $0$ .00% 45.71% 0.00% 42.86% 0.00% 60 0%
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